












Find max or min of f(x, y) under the constraint g(x, y) = 0
Lagrangean L(x, y, λ) = f(x, y)− λg(x, y)
After solving the system
f
′
x (x, y)− λg′x (x, y) = 0,
f
′
y (x, y)− λg′y (x, y) = 0,


















Λ > 0 maximum
Λ < 0 minimum
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Let us generalize an exercise we saw yesterday: take the n variables
function










where αj > 0 for j = 1, . . . , `
Then fix a vector in Rn with positive coordinates: pi = (pi1, . . . , pi`) .
Maximize u with the constraint x · pi = c ∈ R+
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u = λpii (M)
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αiu = λpiixi (Ma)
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λpiixi = λpi · x = cλ,
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Rm = Rp × Rq with p+ q = m




Rm = Rp × Rq with p+ q = m
(x, y) ∈ Rm means x ∈ Rp e y ∈ Rq.
If A ⊂ Rm and x ∈ Rp, the x section of A is the subset Ax in Rq
defined by:




Rm = Rp × Rq with p+ q = m
(x, y) ∈ Rm means x ∈ Rp e y ∈ Rq.
If A ⊂ Rm and x ∈ Rp, the x section of A is the subset Ax in Rq
defined by:
Ax := {y ∈ Rq | (x, y) ∈ A}
If y ∈ Rq the y section of A is defined by:






Let A ⊂ Rm measurable. Then if x ∈ Rp, section Ax is a.e. measur-





`m stands for Lebesgue measure in Rm. The same for `p, `q
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Fubini’s Theorem G. Fubini: “Il teorema di riduzione per gli inte-
grali doppi” Rend. Sem. Mat. Torino, vo1.9, 1949.
10/25 Pi?
22333ML232
Fubini’s Theorem G. Fubini: “Il teorema di riduzione per gli inte-
grali doppi” Rend. Sem. Mat. Torino, vo1.9, 1949.
Assume A ⊂ Rm measurable and let f ∈ L(A). Define S as the subset
of Rp where all q-section of A have positive measure
S = {x ∈ Rp | `q(Ax) > 0}
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(x, y) ∈ R2 | y ≥ 0, y ≤ −x+ 3, y ≤ 2x+ 3} . Evaluate:∫∫
A
y dx dy
Integration domain: triangle with vertices in (−32 , 0), (3, 0), (0, 3).

































































Evaluate the measure of
A =
{
































For exercise. The only difficult point is∫ √









Two integers a and b are said to be coprime if the only positive integer
that evenly divides both of them is 1. This is the same thing as their
greatest common divisor gdc(a, b) = 1.
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We can use partial fraction to integrate
x

















































































y2 − 1dy =
pi2
8
